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Objectives I. Develop new materials with potential to meet the DOE 2010 kinetic and system gravimetric storage capacity targets such as novel borohydrides that can be reversibly dehydrogenated at low temperatures and Al and Mg nano-confined in carbon aerogels.
II. Determine the mechanism of action of dopants for the kinetic enhancement of the dehydrogenation and re-hydrogenation of complex hydrides (FY06 only).
III. Develop a method for the hydrogenation of Al to alane, AlH 3 at moderate pressures in hydrogen containing supercritical fluids. 4 Approach -Materials Discovery Group I (Li,Na,K) salts of anionic transition metal borohydride complexes Several potential improvements over neutral complexes:
• Higher (9-13 wt %) hydrogen content than neutral TM borohydrides • Ionic character reduces volatility and increases stability • For some anionic complexes, the amount of diborane produced during dehydrogenation is very low.
• Altered thermodynamic stability allows reversibility?
Nano-confined Mg in carbon aerogels-collaborarion with HRL
• Test the effects nano-confinement on the kinetics and thermodynamics of the dehydrogenation of MgH 2 .
• Novel "neat organometallic" approach to achieve high loadings of carbon aerogels.
• Approx Temperature ( C)
H2O (18) H2 (2) B2H6 (27) CO2 (44) NH3 ( H2O (18) H2 (2) CO2 (44) B2H6 ( Isothermal desorption from hydrogenated Al at 110˚C indicates that 3% of was hydrogenated. GC analysis show that hydrogen is evolved only from the Al subjected to the supercritical fluid.
